AZT-related mutation Lys70Arg in reverse transcriptase of human immunodeficiency virus type 1 confers decrease in susceptibility to ddATP in in vitro RT inhibition assay.
The genetic basis for didanosine (ddl) resistance in human immunodeficiency virus (HIV-1) has previously been shown to be commonly associated with a Leu to Val change at codon 74 in the HIV-1 RT gene. In this study sequential viral isolates were analyzed from five patients with prior zidovudine (AZT) use who received 6 to 16 months of ddl therapy. Following ddl therapy, viral isolates exhibited an increased AZT susceptibility and decreased ddl susceptibility. Sequence and nested PCR analysis of the HIV-1 RT gene revealed that two viral isolates contained the Leu to Val change at codon 74, and three other isolates with reduced susceptibility to ddl each contained changes at codons 65, 70, and 72. Site-directed mutagenesis was employed to insert specific mutations in RT gene of proviral clone pNL4-3. Analysis of virion-associated reverse transcriptase activity indicated that the Lys70Arg mutation resulted in an enzyme with 2- to 4-fold decreased susceptibility to ddATP. Statistical analysis of the inhibitory concentration for RT activity between pNL4-3 and mutant Lys70Arg viruses obtained in three independent RT inhibition assays was significant (P = 0.05) by student t test paired analysis. Drug susceptibility assays on the virus with Lys70Arg mutation showed a marginal decrease in susceptibility to ddl (1.5- to 2-fold) and about 4- to 6-fold decrease in susceptibility to AZT. Mutations Lys65Glu and Arg72Ser resulted in an impaired RT with greatly diminished functional RT activity. The AZT-associated Lys70Arg mutation results in an RT enzyme with decreased susceptibility to ddATP.